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NOTES ON CLEANUP STANDARDS MEETING —
DECEMBER 6, 1995

The working group developing a site-wide groundwater strategy and cleanup standards for
RFETS met on Wednesday, December 6, 1995 The meeting was held in T893B at Rocky Flats
The meeting was scheduled for the entire day and was mediated by personnel from Keystone
CDPHE, EPA, DOE, Kaiser-Hill and RMRS representatives attended The attached agenda was
loosely followed

The table with surface water standards, 100 X MCLs and surface water PPRGs was handed out
as previously requested In addition, COPHE had revised their single text and faxed it out
previously (attached) This text was discussed in detall

Surficial Soll
The CDPHE proposal action levels included more exposure pathways than were used to
calculate the PPRGs Risk assessors checked these values and agreed to the new numbers

The attached, 15 mrem/year radiation dose-based surficial soill proposal, which is based on EPA
nationwide guidance, was presented (attached) This was immediately challenged by both EPA
and CDPHE as It was two orders of magnitude higher than anything previously submitted The
question was raised as to whether this issue should be elevated or if it could be resolved by the
group CDPHE said that they would not buy off on dose-based numbers EPA said that action
levels must be 10-4 to 10-6 nsk based CDPHE told EPA that they must go to 10-6 unless there
werg mitigating reasons, but EPA disagreed DOE said that if an ARAR exists, DOE will be quick
to adopt it

As this proposal was a deviation from previous discussions, it was explained that this was not
an attempt to spring this-on the group EPA is checking with their HQ to see how soon this
proposal will be promulgated DOE asked if these standards would be considered an ARAR
EPA said that these would be considered, but need not be used However, EPA usually uses
100 mrem, so 15 mrem i1s more conservative Both EPA and CDPHE said that due to insufficient
time to review the proposal, this would be the first issue to be elevated

Issue 1) Action Level for Rad Cleanup
CDPHE would like to manage all risks above 10-6 to the appropriate receptor This need not be
active remediation

Single text section on Surface Soll - 5 2 B (non rad) Flexibility 1s built into the 10-6 values so that
if individual parameters are managed to 106, then even if the cumulative nsk exceeds 10-6, this
will be acceptable Emphasis i1s that nsk will be managed

Subsurface Soils
Agreement was reached that the action level for volatile organics will be the values protective of

groundwater at 100x MCL

The toxicity of air in animal burrows at these values was discussed Very imited data i1s
avallable, however, while these data suggest that proposed values may not be protective of
animals breathing air in burrows, no ammals are currently in the areas in queston CDPHE would
like to designate a conservation oversight agency to conduct a case-by-case study of mammals
vs remediation activities

For all other analytes except volatile organic compounds, within the Industnial Area, construction
worker PPRGs will be the action levels However, dose limits must be analyzed as was done
with surficial soils

The area under the cap is probably sufficiently managed, areas not capped may need
nstitutional control, sources removed, or management control CDPHE reminds the group that
areas not capped must be sufficiently clean for use as an industnal site
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Surface Water

DOE passed out their proposal for surface water (attached) Water should be managed the
same as Big Dry Creek segment and assumes that Option B is in-place This way, actual uses
will drive the standards

DOE believes that the active phase i1s the present time as active remediation 1s taking place
Controls are currently in place No one allowed to fish here, and access is controlled

CDPHE and EPA agree that the statement that EPA will manage the buffer zone in the DOE
proposal 1s not germane to the cleanup standards discussion, and request that this be removed

The following points were discussed

¢ Current Pu influent to A-4/B-5 1s around 0 3 pCi/l  So if ponds go to flow-through mode,
CDPHE proposed standards will be exceeded

¢ Influent to C-2 can be up to 0 8 pC/l However, we will take credit for sediment settling due
to batch mode release

* Upstream of ponds, 0 15 pCw/ for 30 days will tngger a source evaluation/mitigation as ranked
on the priontization ist This includes all upstream reaches of streams, pond B-3, and all
ponds Influent

General agreement was reached on Page 1 of the handout

Issue 2) Temporary Treatment Facility (TTF) and allowable discharge levels

All groups decided to elevate the iIssue of discharge from the temporary treatment facility Before
a decision I1s reached, there must be public input and options laid out with basis of estimates, and
points of discharge The question was raised that if additional water from the TTF was run
through the sewage treatment plant, was this an economical use of the sewage treatment plant?
This question s currently being looked at by the engineers on the project

All parties agreed to the non-radiological point of compliance at outfall of terminal ponds
Temporary modifications will reflect current conditions However, temporary mods are on
Segment 5 only DOE stated that when Option B i1s in place, Big Dry Stream standards should
apply upstream CDPHE felt that the water suppg classification will go away, but Vision says
water leaving site will be suitable for all uses DOE proposed that during the intenim, Big Dry
Creek standards will apply At walk-away, drinking water could apply During a discussion
about temporary mods, CDPHE indicates that more are not needed, however, DOE leaves the
door open for the future

Intenim and Walk-away
Everyone agrees with an exceedance of a 0 15 pCi/l 30-day average as an action level

Intenim Stage 1s achievement of ASAP  Two buildings left, areas capped and an active DOE
presence remains At Walk-away, Vision is achieved and no DOE presence remains At the
start of the Vision penod, there will be no more groundwater impact of surface water even though
plumes may stll be moving through the system DOE stated that by removing sources and high
levels, the rest will take care of itself by walk-away CDPHE questioned how it i1s known that
these levels can be achieved RMRS explained that for source removals, design basis and
design goais will be set to remediate with this end in mind CDPHE wondered if the frame work
was being established so as not to do remediation DOE/RMRS assured them that this will not
eliminate remediation Framework truly does force remediation

The request was made to delete Indiana Street as the point of compliance
The groundwater working draft of the plume map was displayed CDPHE and EPA felt that this

was a very pessimistic view (worst case) EPA’s carbon tetrachlonide hit map had a much
smaller plume CDPHE agreed with the EPA map



Pond Discharge Goals-Rads

CDPHE wondered why 6 times the current conditions i1s needed as working space DOE felt that
this was guess-work on how ponds will perform in fiow-through mode After much discussion, it
was agreed that 0 15 pCy/l will be the day-in/day-out standard There will be times that RFETs
will exceed these numbers on a limited duration basis These numbers will need refinement
CDPHE will provide the language, DOE will provide the numbers based on available data for
base flow, storm event (by drainage), peak, medium and averages These will not inciude TTF
numbers Data summaries will then be discussed by watershed by the group This issue will
not be elevated as the group can resolve this Issues and the Principals will not be required

Pond Discharge Goals-Non Rads

Action levels will be temporary mods In-place now as these are consistent with stream use
Groundwater will be managed to protect surface water So remove the bullet about groundwater
cleanup not linked to surface standards

CDPHE stated that the mass balance came about when water plus fish removal as a standard
ended up having setting too high of a imit Earlier it was suggested setting temporary standards
These would work Mass balance had allowed dilution in stream For example, carbon
tetrachlonde standard of 35,000 ug/l was created when water and fish was eliminated which 1s
way too high Mass balanced back the Segment 4 values and got a multiplier of 12 “Something
happens” to get to 4 which i1s close to the temporary mod of 18 which stays (See handout)

For 1,1,1 DCE, TCE in segments In stream above terminal ponds 1) calculate values at any of
gauging stations in stream where analyte 1s found above standards, 2) analyze data and 3)
apply for and get mod

CDPHE biggest concern is link to groundwater They agree on proposed walk away standards
applied downgradient of ponds In intenm, decisions made for soil and groundwater will be
protective at walk away

This 1s a major difference between DOE and CDPHE To DOE, surface water is protected in
stream when the use of that water is not impacted CDPHE view appears to be that when
standards are exceeded near stream (in groundwater), these exceedances must be fixed

CDPHE stated that water and fish i1s the standard below terminal ponds These values were
back calculated to see what was protective on plantsite The most restrictive standard, 1s back
calculated to what is protective In groundwater

DOE inquired about measuring in streams CDPHE was not willing to make leap of diluting
groundwater with surface water to meet standards

Agreement was reached that temporary mods will remain in place and will serve as action levels
Action limits must be calculated in Segment 5 for additional analytes CDPHE will propose a list of
these analytes during the single text rewrnite and will simplify the language

Issue 3)  Disagree on standards for water and fish vs no water and fish at walk away
Aquatic life would apply instead

Issue 4)  Action levels for surface water uses Segment 1 standards after option B i1s in-place
vs Segments 4, 5 etc

Issue 5)  Point of evaluation vs point of compliance for Rads

Surface Water Tables were provided (see attached)



Groundwater

Review of DOE groundwater proposal (attached) CDPHE asked why state groundwater
standards are being abandoned since temporary mods are in-place for most restrictive
constituents

EPA and CDPHE debated whether a surface water impact was required in otder to take action
when groundwater intercepted surface water EPA believes that, consistent with Vision, if
surface water not degraded, then why take action? If trying to clean-up problem why bother with
no problem? CDPHE believes that using dilution to eliminate a problem i1s not nght DOE feels
that if surface water 1s not degraded, then no action i1s required CDPHE believes that it has gone
as farasitcan go The Vision states that groundwater is protected Actions proposed show that
groups do not conceptually agree EPA stated that the task was to give standards and technical
approach to implement the Vision and this approach meets these requirements

CDPHE does not agree that this approach is consistent with the Vision
Agreement was reached on the Phase 1 MCL times 100 approach and the Monitoring Network

Issue 6) Performance Monitoring point versus POC CDPHE feels that if action levels are
exceeded near streams, remediation must be triggered Evaluation and/or management are not
acceptiable alternatives

CDPHE asked if anyone had considered protecting NRDA resources EPA thought that
groundwater should be treated Iike surface water and if surface water i1s protected, and since all
groundwater daylights, there will be no NRDA damages DOE agreed that if surface water
standards aren’t exceeded, then we are being protective However, if certain low level
contaminated portions of the plumes are not contained, some additional groundwater may
become contaminated This should be further explored, but not by this group

The group agreed on using MCLs for Phase 2 wells

However, the group disagreed on the following groundwater tssues
e Tier ll wells vs monitoring network wells

e Locations to measure impact to surface water by groundwater

e What happens when standards are exceeded



Please Deliver Ta' Amette Primrose 2
'12/05/85 15.51 303 262 0152 KEYSTONE CENTER [doo2

Action Levels and Water Strategy Task Group

eanesaay, ecember o, 1995
Rocky Flats, T893b

DRAFT AGENDA
8.30 Discusston of Surface Soil Text
9:30 Discussion of Subsurface Soil Text, mcluding ecological considerations
10 15 Break
10:30 Discussion of Ground Water Text, mcluding Tier III wells
12:00 Lunch
1:00 Discussion of Surface Water Text
2:30 Break
2.45 Disscusion of Site-wide Water Strategy (TBC)

4:30 Adjourn



WATER QUALITY STANDARDS

Surface State Surface Water
Open Space Water Standards
CAS Surface Water | MCL x 100 | Site Specific Water Water+ | Aquatic | Aquatic
Number PPRGs Standards Supply Fish Acute Chronic
Chemical (mg/t) (mg/L) (mg/L) (mglL) | (mglt) | (mgl) | (mgh)
Acenaphthene# 83-32-9 2 04E+03 1 70E+00| 5 20E-01
Acenaphthylene# 208-96-8 2 80E-06 2 BOE-06
Acetone# 67-64-1 341E+03
Acrolein 107-02-8 6 B0E-02 | 2 10E-02
Acrylonitnie 107-13-1 - - 5 80E-05 5 80E-05 | 7 50E+00 | 2 60E+00
Alachlor 15972-60-8 2 00E-03
Aldicarb 116-06-3 3 00E-03
Aldicarb sulfone 1646-884 1 00E-03
Aldicarb sutfoxide 1646-87-3 4 00E-03
Aldnn 309-00-2 4 68E-03 1 30E-07 2 00E-06 | 1 30E-07 | 1 50E-03
Aluminum 7429-90-5 9 88E+04 7 50E-01 | 8 70E-02
Anthracene# 120-12-7 1 02E+04 2 80E-06 9 60E+00
Antimony 7440-36-0 1 36E+01 6 00E-01 6 00E-03 | 6 00E-03
Aroclor-1016 12674-11-2 2 38E+00 5 00E-02 4 40E-08 5 00E-06 | 4 40E-08 | 2 00E-03 | 1 40E-05
Aroclor-1221 11104-28-2 1 03E-02 5 00E-02 4 40E-08 5 00E-06 | 4 40E-08 | 2 00E-03 | 1 40E-05
Aroclor-1232 11141-16-5 1 03E-02 5 00E-02 4 40€E-08 5 00E-06 | 4 40E-08 } 2 00E-03 ] 1 40E-05
Arocior-1242 53469-21-9 1 03E-02 5 00E-02 4 40E-08 5 00E-06 | 4 40E-08 | 2 00E-03 | 1 40E-05
Aroclor-1248 12672-29-6 1 03E-02 5 00E-02 4 40E-08 5 00E-06 | 4 40E-08 | 2 00E-03 | 1 40E-05
Aroclor-1254 11097-69-1 1 03E-02 5 00E-02 4 40E-08 5 00E-06 | 4 40E-08 | 2 00E-03 | 1 40E-05
Arocior-1260 11096-82-5 1 03E-02 5 00E-02 4 40E-08 5 00E-06 | 4 40E-08 | 2 00E-03 | 1 40E-05
Arsenic 7440-38-2 4 54E-02 5 00E+00 5 00E-02 3 60E-01 | 1 S0E-01
Atrazine 1912-24-9 - - 3 00£-03 3 00E-03
Banum 7440-39-3 2 38E+03 2 00E+02 1 00E+00
Benzene# 71-43-2 2 74E+00 5 00E-01 1 00E-03 | 1 00E-03 | 5 30E+00
Benzidine 92-87-5 - - 1 20E-07 2 00E-07 | 1 20E-07 } 2 50E+00
alpha-BHC 319-84-6 1 26E-02 1 00E-01
beta-BHC 319-85-7 4 42E-02 1 00E-01
delta-BHC 319-86-8 - 1 00E-01
gamma-BHC (Lindane) 58-89-9 6 11E-02 1 00E-01
Benzo(a)anthracene 56-55-3 1 09E-01 2 80E-06 4 40E-06
Benzo(a)pyrene 50-32-8 1 09E-02 2 00E-02 2 80E-06 4 40E-06
Benzo(b)fluoranthene 205-99-2 1 09€-01 2 80E-06 4 40E-06
Benzo(g h i)perylene 191-24-2 - 2 80E-06 4 40E-06
Benzo(k)fluoranthene 207-08-9 1 09E+00 2 80E-06 4 40E-06
Benzoic Acid 65-85-0 1 36E+05
Benzyl Alcohol 100-51-6 1 02E+04
Beryllium 7440-41-7 1 85E-02 4 00E-01
bis(2-Chloroethoxy)methane# 111-91-1 - 4 00E-03
bis(2-Chloroethyl)ether# 111-444 7 23E-02 3 00E-05 3 00E-05 | 3 OOE-05
bis{2-Chloroisopropyl)ether# 108-60-1 1 14E+00 1 40E+00
bis(Chloromethyl)ether 3 70E-09
bis(2-Ethylhexyl)phthalate 117-81-7 5 68E+00 6 00E-01 1 80E-03
Bromodichloromethane# 75-274 1 28E+00 1 00E+01 3 00E-04 1 10E+01
Bromoform# 75-25-2 1 01E+01 1 00E+01 4 00E-03
Bromomethane# 74-83-9 4 77E+01
4-Bromophenyl phenyl ether 101-55-3 -
2-Butanone# 78-93-3 2 04E+04
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WATER QUALITY STANDARDS

Surface State Surface Water
Open Space Water Standards
CAS Surface Water | MCL x 100 | Site Specific Water Water+ Aquatic | Aquatic
Number PPRGs Standards Supply Fish Acute Chronic
Chemical (mgiL) (mgiL) (mgit) (mg/) | (mgl) | (mgl) | (mgA)
Butylbenzylphthalate 85-68-7 6 81E+03 3 00E+00
Cadmium 7440-43-9 1 70E+01 5 O0E-01 5 00E-03
Calcium 7440-70-2 -
Carbofuran 1563-66-2 - 4 00E+00 3 60E-02
Carbon disulfide# 75-15-0 3 41E+03
Carbon tetrachlonde# 56-23-5 6 11E-01 5 Q0E-01 1 80E-02 3 00E-04 | 2 50E-04 | 3 52E+01
Cesium 7440-46-2 -
alpha-Chlordane 5103-71-9 6 11E-02 2 00E-01 5 BOE-07 3 00E-05 | 5 80E-07 | 1 20E-03 } 4 30E-06
beta-Chiordane 5103-74-2 6 11E-02 2 Q0E-01 5 80E-07 3 00E-05 | 5 80E-07 | 1 20E-03 | 4 30E-06
gamma-Chlordane 5103-74-2 6 11E-02 2 00E-01 5 80E-07 3 00E-05 | 5 80E-07 | 1 20E-03 | 4 30E-06
4-Chloroaniine 106-47-8 1 36E+02
Chlorobenzene# 108-90-7 6 81E+02 1 00E+01 1 00E-01 | 1 00E-01
Chioroethane# 75-00-3
Chloroform# 67-66-3 1 30E+01 1 00E+01 6 00E-03 2 89E+01] 1 24E+00
Chioromethane# 74-87-3 6 11E+00 5 70E-03 5 70E-03
4-Chloro-3-methylphenol §9-50-7 - 3 00E-02
2-Chloronaphthalene# 91-58-7 2 73E+03 2 30E+00| 6 20E-01
2-Chlorophenok# 95-57-8 1 70E+02 2 00E+00 1 20€-01 | 4 38E+00 | 2 00E+00
4—Chlo$phenyl pheny! ether 7005-72-3 -
Chloropynfos 2921-88-2 8 30E-05 | 4 10E-05
Chromium (Total) 7440-47-3 - 1 00E+01
Chrotmuum Il 7440-47-3 341E+04 - 5 00E-02
Chromium VI 7440-47-3 1 70E+02 - 5 00E-02
Chyrsene 218-01-9 1 09E+01 2 80OE-06 4 40E-06
Cobait 7440484 2 04E+03
Copper 7440-50-8 1 36E+03 2 30€e-02 1 00E+00
Cyanide 57-12-5 6 81E+02 2 00E+01
4 4-DDD 72-54-8 3 31E-01 8 30E-07 | 6 O0E-04
4 4-DDE 72-55-9 2 34E-01 1 00E-04 | § 90E-07 | 1 05E+00
4 4-DDT 50-29-3 2 34€-01 5 90E-07 1 00E-04 | 5 90E-07 | 5 50E-04 | 1 00E-06
Dalapon 75-99-0 2 00E-01
Demeton 8065-48-3 1 00E-04 1 00E-04
Dibenz(a h)anthracene 50-70-3 1 09E-02 2 80E-06 4 40E-06
Dibenzofuran 132-64-9
Dibromochloromethane 124-48-1 9 46E-01 6 00E-03
1 2-Dibromo-3-chloropropane 96-12-8 2 00E-04
Dr-n-butylphthalate 84-74-0 3 41E+03
24D 94-75-7 7 00E-02 7 00E-02
1 2-Dichlorobenzene# 95-50-1 3 07E+03 6 00E+01 6 20E-01 | 6 20E-01
1 3-Dichlorobenzene# 541-73-1 - 6 00E+01 6 20E-01 | 4 00E-01
1 4-Dichlorobenzene# 106-46-7 3 31E+00 7 50E+00 7 S0E-02 | 7 S0E-02
3 3-Dichlorobenzidine 91-94-1 1 77E-01 3 90E-05 3 90E-05
1 1-Dichloroethane# 107-06-2 3 41E+03
1 2-Dichloroethane# 107-06-2 8 74E-01 5 00E-01 4 00E-03 { 4 00E-03 { 1 18E+02] 2 00E+01
1 1-Dichloroethene# 540-59-0 1 32E-01 7 00E-01 7 0O0E-03 | 5 70E-05
1 2-Dichloroethene (total)# 540-59-0 3 07E+02 7 00E+00 7 00E-02 | 1 00E-01
2 4-Dichiorophenol 120-83-2 1 02E+02 2 10E-02 | 2 10E-02 | 2 02E+00{ 3 65E-01
1 2-Dichloropropane# 78-87-5 1 17E+00 5 00E-01 5 60E-04 | 5 60E-04 | 2 30E+01 ] 5 70E+00
cis-1 3-Dichloropropene# 1006-01-5 4 42E-01 1 00E-02 | 6 06E+00 | 2 44E-01
DRAFT-STANDARD XLS, 12/5/95 Page 2 of §



WATER QUALITY STANDARDS

Surface State Surface Water
Open Space Water Standards
CAS Surface Water { MCL x 100 | Site Specific Water Water+ Aquatic | Aqualic
Number PPRGs Standards Supply Fish Acute Chronic
Chemical (mglL) (mgiL) (mgiL) (mgi) | (mgn) | (mgt) [ (mgn)
trans-1 3-Dichloropropene# 10061-02-6 4 42E-01 1 00E-02 | 6 06E+00 | 2 44E-01
Dieldnn 60-57-1 4 97E-03 1 40E-07 2 0OE-06 | 1 40E-07 | 1 30E-03 | 1 90E-06
Diethylphthalate 84-66-2 2 73E+04 2 30E+01
2 4-Dimethyiphenol# 105-67-9 6 81E+02 5 40E-01 | 2 12E+00
Dimethylphthalate 131-11-3 3 41E+05 3 13E+02
4 6-Dinitro-2-methylphenot¥# 534-52-1
2 4-Dinttrophenol 51-28-5 6 81E+01 1 40E-02 | 1 40E-02
2 4-Dinitrotoluene 121-14-2 6 81E+01 1 10E-04
2 6-Dinitrotoluene 606-20-2 1 17€-01 3 30E-02 | 2 30E-02
Di-n-octyiphthalate 117-84-0 5 68E+00
Dioxin 1746-01-6 - 3 00E-06 1 30E-11 2 20E-10 | 1 30E-11 | 1 OOE-05 | 1 00E-08
Diquat 85-00-7 - 2 00E+00 2 00E-02
Endosulfan | 959-98-8 2 04E+02 5 60E-05 1 10E-04 | 5 60E-05
Endosulfan 1| 33213-65-9 2 04E+02 5 60E-05 1 10E-04 | 5 60E-05
Endosulfan sulfate 1031-07-8 2 04E+02 5 60E-05 1 10E-01
Endosulfan (technical) 115-29-7 2 04E+02 5 60E-05 1 10E-04 | 5 60E-05
Endothal 145-73-3 1 00E+01 1 00E-01
Endnn ketone 53494-70-5 -
Endnin (techmcal) 72-20-8 1 02E+01 2 00E-01 2 30E-06 2 00E-03 9 00E-05 | 2 30E-06
Ethylbenzene® 100414 3 41E+03 7 DOE+01 6 B0E-01 | 6 80E-01 | 3 20E+01
Ethylyene dibromide 106-93-4 5 00E-03 5 00E-05
Fluoranthene 206-44-0 1 36E+03 4 20E-02 3 00E-01 | 3 98E+00
Fluorene# 86-73-7 1 36E+03 2 80E-06 1 30E+00
Glyphosate 1071-83-6 7 00E-01
Guthion 86-50-0 1 00E-05 1 00E-05
Heptachlor 76-44-8 1 77E-02 4 00E-02 2 10E-07 8 00E-06 | 2 10E-07 | 2 60E-04 | 3 80E-06
Heptachior epoxide 1024-57-3 8 74E-03 2 00E-02 4 0OE-06 | 1 00E-07 | 2 60E-04 | 3 80E-06
Hexachlorobenzene 118-74-1 4 97E-02 4 97E-02 7 20E-07 1 00E-03 | 7 50E-07
Hexachlorobutadiene 87-68-3 1 02E+00 4 50E-04 1 00E-03 | 4 50E-04 | 9 00E-02 | 9 30E-03
Hexachlorocyclohexane alpha 319-84-6 3 90E-06 6 00E-06 | 3 90E-06
Hexachlorocyclohexane beta 319-85-7 1 40E-05 1 40E-05
Hexachlorocyclohexane gamma 58-89-9 2 00E-02 1 90E-05 2 00E-04 | 1 90E-05 | 1 O0E-03 | 8 00E-05
Hexachlorocyclohexane(technical) 608-73-1 1 20E-05 1 20E-05
Hexachlorocyclopentadiene 77474 2 38E+02 5 00E+00 5 00E-02 | 5 00E-02 { 7 00E-03 | 5 00E-03
Hexachloroethane 67-72-1 5 68E+00 1 90E-03 1 90E-03 | 9 80E-01 | 5 40E-01
2-Hexanone# 591-78-6 -
Indeno(1 2 3-cd)pyrene 193-39-5 1 09E-01 2 80E-06 4 40E-06
Iron 7439-89-6 - 1 32E+01 a | 3 00E-01 1 00E+00
Isophorone 78-59-1 8 37E+01 4 00E-02 | 360E-02 | 1 17E+02
Lead 7439-92-1 - 2 80E-02 a | 500€E-02
Lindane 58-89-9 - 2 00E-02
Lithium 7439-93-2 6 81E+02
Magnesium 7439-95-4
Malathion 121-75-4 - 1 00E-04 1 00E-04
Manganese 7439-96-5 1 70E+02 560E-01 |ab} 500E-02 1 00E+00
Mercury 7439-97-6 1 02E+01 2 00E-01 2 00E-03 2 40E-03 | 1 00E-04
Methoxychlor 72-43-5 1 70E+02 4 00E+00 3 00E-05 4 00E-02 3 00E-05
Methylbromide 74-83-9 4 80E-02 4 80E-02
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WATER QUALITY STANDARDS

Surface State Surface Water
Open Space Water Standards
CAS Surface Water { MCL x 100 | Site Specific Water Water+ | Aquatic | Aquatic
Number PPRGs Standards Supply Fish Acute Chronic
Chemical (mg/L) (mghL) (mg/L) (mgll) | (mgh) | (mgll) | (mgl)
Methylene chlonde# 75-09-2 1 06E+01 5 00E-01 4 70E-03 5 00E-03 | 5 00E-03
2-Methylnaphthalene# 91-57-6 -
4-Methyl-2-pentanone# 108-10-1 2 73E+03
2-Methylphenol 95-48-7 1 70E+03
4-Methyltphenol 106-44-5 -
Mirex 2385-85-5 - 1 00E-06 1 00E-06
Molybdenum 7439-98-7 1 70E+02
Naphthalene# 91-20-3 1 36E+03 2 80E-06 2 30E+00| 6 20E-01
Nickel 7440-02-0 6 81E+02 1 D0E+01 1 0DE-01
2-Nitroaniline 88-74-4 -
3-Nitroaniline 99-09-2 -
4-Nitroaniine 100-01-6 -
Nitrobenzene# 98-95-3 1 70E+01 3 50E-03 | 3 50E-03 | 2 70E+01
2-Nitrophenol 88-75-5
4-Nitrophenol# 100-02-7 -
n-Nitrosodibutylamine 6 40£-06 6 40E-06
n-Nitrosodiethylamine 8 00E-07 8 00E-07
n-Nitrosodimethylamine 62-75-9 6 90E-07 6 90E-07
n-Nitrosodiphenylarmine# 86-30-6 1 62E+01 4 90E-03 5 00E-03
n-Nitrosodipropylamine 621-64-7 1 14E-02 5 00E-06
n-Nitrosopyrrolidine 1 60E-05 1 60E-05
Oxymyl 23135-22-0 - 2 00E+01 2 00E-01
Parathion 4 00E-04
Pentachiorophenol 87-86-5 6 62E-01 1 00E-01 1 00E-03 | 2 BOE-04 | 8 00E-03 } 5 70E-03
Phenanthrene# 85-01-8 - 2 BOE-06 2 80E-06
Phenol 108-95-2 2 04E+04 1 02E+01 | 2 56E+00
Potassium 7440-09-7 -
Pyrene 129-00-0 1 02E+03 2 B0E-06 9 60E-01
Selenium 7782-49-2 1 70E+02 5 00E+00 5 00E-02 1 35E-01 | 1 70E-02
Silver 7440-22-4 1 70E+02 1 00E-01
Simazine 122-34-9 - 4 00E-01 4 00E-03 4 00E-03
Sodium 7440-23-5 -
Strontium 7440-24-6 2 04E+04
Stryene# 10042-5 6 81E+03 1 00E+01 1 00E-01
Tetrachloroethane 7 60E-02
1,1 2 2-Tetrachloroethane# 79-34-5 3 97E-01 1 70E-04 1 70E-04 2 40E+00
Tetrachloroethenc# 127-184 1 53E+00 5 00E-01 8 00E-04 5 00E-03 | 8 OOE-04 | 5 28E+00] 8 40E-O1
Thallium 7440-28-0 - 2 00E-01 5 00E-04 | 5 00E-04 1 50E-02
Tin 7440-31-5 2 04E+04
Toluene# 108-88-3 6 81E+03 1 00E+02 1 00E+00 | 1 00E+00| 1 75E+01
Toxaphene 8001-35-2 7 23E-02 3 00E-01 2 00E-07 3 00E-05 7 30E-04 | 2 00E-07
1 2 4-Tnchlorobenzene# 120-82-1 3 41E+02 7 00E+00 7 00E-02 2 50€-01 | 5 00E-02
1 1 1-Tnchloroethane# 71-55-6 - 2 00E+01 2 00E-01 | 2 0OE-01
1 1 2-Tnchloroethane# 79-00-5 1 39E+00 5 00€-01 6 Q0E-04 3 00E-03 | 6 D0E-04 | 9 40E+00
Tnchloroethene# 79-01-6 7 23E+00 5 00E-01 6 60E-02 5 00E-03 | 2 70E-03 | 4 50E+01 | 2 19E+01
2 4 5-Tnchiorophenol 95-954 341E+03
2 4 6-Tnchilorophenol 88-06-2 7 23E+00 2 Q0E-03 2 00E-03 | 2 00E-03 9 70E-01
Vanadium 7440-62-2 2 38E+02
Vinyl acetate 108-054 -
DRAFT-STANDARD XLS, 12/5/95 Page 4 of 5



WATER QUALITY STANDARDS

Surface State Surface Water
Open Space Water Standards
CAS Surface Water | MCL x 100 | Site Specific Water Water+ | Aquatic | Aquatic
Number PPRGs Standards Supply Fish Acute Chronic

Chemical (mgiL) (mgiL) (mgn) (mgh) | (mgl) | (mgn) | (mgh)
Vinyl chionde# 75-014 4 18E-02 2 00E-01 2 00E-03 | 2 00E-03

Xylene (totaly# 1330-20-7 6 81E+04 1 00E+03 1 00E+01

Zinc 7440-66-6 1 02E+04 3 50E-01 5 00E+00

Nitrate 1-005 5 45E+04 1 00E+03

Nitrite 1-005 341E+03

Sulfide 18496-25-8 -

Ammonium 7664-41-7 -

Bicarbonate 71-52-3 -

Bromide 7726-95-6 -

Carbonate 3812-32-8 -

Chilonde 16887-00-6 -

Fluonde 16984-48-8 2 04E+03 4 00E+02

Orthophosphate 14265-44-2 -

Silica (as St and SiI03d2)) 7631-86-9 -

Sulfate 14808-79-8 - 5 00E+04

(pCWL)

Amencium-241 14596-10-2 1 36E+02 5 00E-02

Ceswum-137+D 10045-97-3 1 41E+03

Plutonium-239 10-12-8 1 41E+02 5 00E-02

Plutonium-240 10-12-8 1 41E+02 5 00E-02

Radium-226+D 13982-63-3 1 50E+02 2 00E+00

Radium-228+D 15262-20-1 1 79E+02 2 00E+00

Strontium-89 11-10-9 4 31E+03

Strontium-90+D 11-10-9 7 95E+02

Tntium 10028-17-8 6 22E+05 5 00E+02

Uranium-233+D 11-08-5 2 78E+03 5 00E+00

Uranium-234 ) 11-08-5 1 00E+03 5 00E+00

Uranum-235+D 15117-96-1 9 46E+02 5 00E+00

Uranium-238+D 7440-61-1 7 17€+02 5 00E+00

a) Temporary modifications

b) Dissolved

# = Chemucals listed are volatile
DRAFT-STANDARD XLS, 12/5/95 Page 5 of 5
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10 General Background
1.1 Goal of Action Level Framework at RFETS

On October 10 and 11, 1995, a "Workout Session" was convened between DOE, EPA, CDPHE,
DNFSB, and Kaiser-Hill to resolve, or develop a path to resolve, all outstanding 1ssues associated
with the new Rocky Flats Cleanup Agreement (RFCA) Several of the significant Workout
Session outcomes nclude agreement on a conceptual vision of the end-state of RFETS after
closure and cleanup, and agreement that the environmental cleanup of the site will now be
implemented through a "carve-out" approach The conceptual vision designated the approximate
areal extent of four future land uses These include capped areas underlain by either waste
disposal cells or contaminated materials closed in-place, an industrial area, an inner buffer zone
managed as open space, and an uncontaminated outer buffer zone that, while it will be managed
as open space, actually could be used for any use The carve-out will be implenrented such that
EPA will be the lead regulatory agency over the buffer zone, and CDPHE will be the lead
regulatory agency over the industrial area Additional clanfication of the CDPHE and EPA roles
will be defined in an EPA/CDPHE Memorandum of Agreement, expected to be finalized in
January, 1996

As a result of the Workout Session, a working group was formed to develop a consensus position
on the appropriate cleanup standards that should apply to RFETS This Action Level Framework
presents the final product of the working group It has been developed in a manner generally
consistent with the conceptual vision and carve-out In some cases, the working group found 1t
necessary to more precisely define aspects of the conceptual vision so that applicability of action
levels and required mitigating actions could be completely defined The goal of the Action Level
Framework 1s to

a provide a basis for future decision-making,
b define the common expectations of all parties, and
c incorporate land- and water-use controls into site cleanup

The working group consisted of DOE, EPA, CDPHE, and Kaiser-Hill staff This document
represents a consensus of these parties

1.2  Programmatic Assumptions

. The working group developed this framework using the following inter-related programmatic or
site-wide assumptions

1 The framework must be consistent with the Conceptual Vision
2 Implementation of the framework must protect human health and the environment
3 Implementation of the framework must protect surface water uses and quality

1.3 Qutside Factors

The working group recognizes that there are several factors outside of our control Foremost
among these factors 1s the Water Quality Control Commuission (WQCC) The WQCC determines



water quality standards throughout Colorado The consensus position presented herein delineates
several changes to existing use designations and standards for water at RFETS There 1s no
guarantee that the WQCC will make the changes this document recommends

Another factor that could affect the positions presented 1n this document 1s public response to the
conceptual vision, other Workout Session 1ssue resolutions, and these action levels Specifically,
the response of the down-stream municipalities, including Westminster, Broomfield, Thornton,
and Northglenn, will be extremely important in finalizing these standards and action levels
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SURFACE WATER (12/5/95)

Some of the surface water quality standards proposed herein differ from the existing water quality
standards These will necessitate a review and change by the Water Quality Control Commission
(WQCC) CDPHE agrees to jointly approach the WQCC with DOE and Kaiser-Hill to accomplish
these changes Modification requests for the surface water quality standards must provide
sufficient rationale and justification to document that all existing and potential uses will be
protected

Once the changes to the standards have been made, the new standards promulgated by the Water
Quality Control Commuission (WQCC) will be applied to the surface water at RFETS In addition,
points of compliance have been determined to measure water quality and compliance ramifications
are delineated This 1s consistent with the Conceptual Vision

In specific areas where practical remedial efforts fail to lower contaminant concentrations below
the standards, the implementing agencies (EPA and CDPHE-HMWMD) will authorize alternate
concentration Iimuits, if sufficient rationale and justification are provided Temporary and area-
specific alternate concentration limits may also be proposed during approved remedial activities
which are expected to impact surface water Setting alternate concentration limits will not affect
required compliance at the outfall of the terminal ponds and may require future re-assessment of
impacts to other affected media

Surface water exists in Areas 2, 3 and 4 of the Vision, as well as immediately off-site  The
standards and points of compliance presented below are based on the following "fine-tuning" of
the Vision-delineated areas (this assumes no changes to current configurations)

A Area 2 will include all surface water down to, and including, the terminal ponds (Ponds
A-4 and B-5) m Walnut Creek For Woman Creek, only Pond C-2 is in Area 2.
B Areas 3 and 4 will include the streams from the terminal ponds to the plant boundary n

Walnut Creek and all of Woman Creek except Pond C-2
Standards
A Areas 3 and 4 - Big Dry Creek Segment 4

1 Non-radionuclides

a) No change to the current surface water standards 1s proposed The standards
that apply throughout this stream segment are based on current and potential
surface water uses consistent with the Vision’s goal of protecting all uses

¢ Aguatic Life - Warm 2

e Recreation 2

* Agricultural

¢ Domestic Use
b) The numerical standards associated with each of these use classifications are
included 1n Table 2-1

2 Radionuclides
a) The standards that apply throughout the designated stream segment are based

on 10 increased carcinogenic risks to human health from direct exposure
which includes consumption



b) The numerical values are
0.15 pCy/1 for plutonium
0 15 pCv/I for americium

Points of Comphance

a) In order to protect any use in this segment, as required by the Viston, and to
protect surface water that 1s beyond DOE’s control, the points of compliance will
be placed at the existing sample locations at the outfalls of the terminal ponds
(Ponds A-4, B-5, and C-2) in both Walnut and Woman Creeks

b) Compliance will be measured using a 30-day moving average for those
contaminants for which this 1s appropriate  When necessary to protect a particular
use, acute and chronic levels will be measured differently as described 1n current
sampling and analysis plans

Area 2 - Big Dry Creek Segment 5

1

Non-radionuclides -

a) The water use classifications that will apply throughout this stream segment
are based on current and potential surface water uses consistent with the Vision
® Aquatic Life - Warm 2
® Recreation 2
® Agricultural
Currently, a domestic use classification also applies to this segment Removing
this classification would be consistent with the Vision.
b) The numerical standards for nonradionuclides in Segment 5 are histed in
Table 2-2 Table 2-2 has been prepared from the following:
1) Metals and Inorganics.
- all temporary modifications currently in_effect will be
extended and will continue to apply
- for all other metals, the lower of either the Aquatic Life
values Iisted mn Table III of the Basic Standards and
Methodologies for Surface Water (5 CCR 1002-8, §3.1.0) or
the Segment Specific Water Quality standards apply.
- for all other mmorganics, Segment Specific Water Quality
standards apply

2) Organic Chemicals:

- all temporary modifications currently in effect will be
extended and will continue to apply.

- for all other organic chemicals, the maximum allowable
concentration (MACs) for Segment S5 will be calculated by
applying a mass-balance equation using the lowest value for
each constituent within the standards associated with the four
use classifications for Segment 4 of Big Dry Creek so as to be
protective of Segment 4 waters. This equation will be used
to back-calculate maximum upstream concentrations that will
maintain water quality at the points of comphance without
allowing treatment within waters of the State. The Working
Group has not developed the MACs yet, but recommends
that they be developed jointly by all parties, including other




stakeholders (1.e., the downstream cities at a mmimum), prior
to January 185, 1996. [Example will be provided on 12/6/95]

2 Radionuclides
a) The standards that apply throughout Segment 5 are based on 10 risks to
human health
b) The numerical values are:
0 15 pCvl for plutonium
0 15 pCu1 for americium

3 Points of comphance
a) Points of comphance will be established at the outfalls of the terrninal
ponds.
b) For existing contaminant sources and mfluent streams, compliance

will not be measured or enforced upstream of these points for some
period yet to be determined but linked to completion of ASAP and
fulfillment of the Vision. -

) However, new-source performance criteria will be applied to all new
influent streams after January 1, 1996

23 Non-compliance Action Determinations

A

When contaminant concentrations exceed the standards listed in Table 2-1 or the
radionuclide standards at a point of comphiance, remedial action will be required The
specific action will be determined on a case-by-case basis, but will be designed such
that surface water will meet the Segment 4 standards at the points of comphance.

When contaminant concentrations exceed the Segment S surface water standards or
MACs (Table 2-2) at a monitoring station 1 Segment 5, a determination of the
contaminant source (including simulation of effect) must be performed If the source
can be 1dentified, it must be mitigated. If the source can not be delineated, surface
water use protection must be evaluated. The design goal for actions to remediate
exceedances of the radionuchide standard 1s 0.15 pCy/L.

If a higher standard or MAC 1s needed based upon infeasibility, any newly proposed
standards or MAC should be based on stream loadings and fate and transport
considerations Changes 1in standards or MACs will only be appropnate if
comphance with surface water standards 1s mamntained at points of compliance
Momtoring points will be established by consensus of all parties at new or existing
monitoring sites at appropriate locations in various stream segments.

Only when DOE and/or Kaiser-Hill (or appropriate sub-contractors) fail to report
exceedance of the standards for a period longer than that allowed by the regulations, or
when DOE and/or Kaiser-Hill (or appropriate sub-contractors) fail to imtiate the actions
delineated above within 30 days of the known exceedance, will DOE and/or Kaiser-Hull
be subject to regulatorily defined fines and penalties
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Surface Water Monitoring Network

A

The surface water momitoring network will continue to operate as currently
established unless subsequent changes are agreed to by all parties

All parties will receive periodic surface water momtoring reports which will highlight
any exceedances of surface water standards or MACs and any significant changes
to surface water flow conditions
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GROUND WATER (12/5/95)

Action levels for ground water must be protective of surface water standards and quality as
well as the ecologic résomrces  As stated n the Conceptual Vision, domestic use of ground
water at RFETS will be prevented through institutional controls Since no other human
exposure to ground water 1s foreseen, ground water action levels are not based upon human
health protection  This framework for ground water action levels assumes thet all
confaminated ground water emerges to surface water before. Jeaving the site.

Action Levels The strategy for ground water 1s intended to prevent contamination of surface
water Ground water standards will, therefore, be the same as the Sagment 3 surface water
standards or MACs (see Sention 228 452 and Table ,2»?} dE any orizaiio CM
mising from this table, the basic Hate-wide Standards for tiganics (5'COR 100258, 83 H.0)
will apply. Action levels are based on the standards and BACS, and will tngger and gmde
ground water management actions MAGCs are saltulatedl for-ench nujor drainagelares -
North Walnut, Creek, South Walnt Creek, and Woman Lreek. A three-tiered action level
approach 1s presented below and 1s dependent on contaminant concentrations and location
within a plume

A Tier I - Near-Source Action Levels for Atselermted Astions
1 Action levels = 100 x [MCLs] (see Table 3-1)
2 Applies 1n areas of high ground water contaminant concentrations
3 Designed to 1dentify high concentration ground water "sources" that present
a near-term risk to surface water and should be addressed through an
accelerated action

B Tier II - Distal Action Levels
1 Action levels = Ground water standards
2 Designed to prevent ground water contaminated above ground water standards
from reaching surface water by triggering ground water management actions
when necessary

C Tier III - Surface Water Protection Action Levels
1 Action levels = Ground water standards
2 Tier III wells have been selected by mutual agreement of all parties from the

momnitoring well network See Section 3 4 C

Action Determinations

A Tier I
1 If Tier 1 action levels are exceeded, a-pathway-evaluation-will-be-performed-

an svafuation is reguired 1o determine if remedial or management actioh s
necessary to prevent ground water contaminated above ground water standards



from reaching surface water. If this evaluation determines that ﬁenon rs
negessary, the {ype and location of the action will be dolinpated and
implemiented as an accelerated action, Sueh-a-pathway This evaluation may
include a trend analysis based on existing data shewing-that-there—is A
ceelerated aetion priority witl be given to plumes showing no sigmificant decreasing trend 1n ground
water contaminant concentrations over 2 years {However—if-a-subsurface—sor—removal-has-been

2 Additional ground water that does not exceed the Tier I action levels may still
need to be remediated or managed throtgh acselerated actions of RODs to
protect surface water quality or ecological resources and/or prevent action
level exceedances at FrerH-and-Fier-HI uncontaminated wells (e g , lower-
level, but fast-moving contamination) The plume areas to be remediated and
the cleanup levels or management techniques utilized will be determined on
a case-by-case basis

3 Any accelerated actions will be taken 1n accordance with the Conceptual
Vision document and incorporated into the Environmental Priority List

B Tier II
1 If eontaripant concentrations 1n a previousky uavontaminated well exceed the
ground water standards during a regular sampling event, monthly sampling 1n
that well will be required Three consecutive monthly samples showing
contaminant concentrations greater than ground water standards will trigger
: equired-actions-will-nitially-eonsist-of-add al @i evaluation to
determme if remed1a1 or management action 1s necessary to prevent gfe&nd

actlon }esvel excee&gncesat'ﬁer Iﬁ Weﬁs If actlon 1S necessary the type and
lecation scope of the action will be delineated and 1mplemented

2 If the ground water monoring ostwork identifies sxgmf cant chisnges o
hydraiag;c conditions (ie., changes in gradienf, witer imié‘"%&fer
contaminant sonoehtrations), an evaluation of the potential impaces o Sirface
water will be required if determined to-be necessary by the partms

C Tier 111

1 If concentrations 1n a Tier III well exceed the ground water standards during
a regular sampling event, monthly sampling in that well will be required
Three consecutive monthly samples showing contaminant concentrations
greater than ground water standards will require a ground water remedial
action The groumd water action will be determined on a case-by-case basis,
but will be designed to treat, contain, manage, or mitigate the contaminant
plume

2 Situations where ground water contaminated at levels above the ground water
standards 1s currently or likely emergent into the surface water will trigger a
Tier III action These situations currently exist at:



a the GU 2 plume north of the Mound emergent into ponds B-1 and B~

2,

b. the DU 2 plume south of the 203 pad and Ryan’s Trench likely
emergent info Woman Creek,

o, the Solar Ponds plurne emanating notth and likely emergent into
Watnat Creek, and

d.  the leachate:emanating from the OU 7 Laodfil and emergent info the
unnamed northern tributary of Walnut Creck.
g, [CCH plume in 118.122287]

Efficient, cost-effective, and feasible actions that are taken to remediate or
manage contaminated ground water may not necessarily be taken at the
leading edge of plumes, but rather at a location within the plume Factors
contributing to this situation could imnclude technical impracticability at the
plume edge, topographic or ecologic problems at the plume edge, etc The
parties recognize that this situation may result 1n a portion of a plume that
will not be remediated or managed This plume portion may cause
exceedance of ground water standards at Tier III wells or exceedance of
surface water standards When an up-gradient geound water action 1s taken
that results 1n this situation, DOE and Kaiser-Hill may request relief from the
ground water and/or surface water standards CDPHE and EPA will evaluate
the request and may grant temporary relief or alternate concentration limits
for & specific aned. Soil or subsurface ‘Soil sourpe yémivals. willihot be
considersd #5 the isole. justification Yor_ alterrite. congs m:;\\ jf; it fﬁ’*
addition, alfernate entration Hmits will bc;daiegﬁméﬂ sach . i
water use Slassifications are Hot jedpardized and Sorfios Wit Yuslity does
nat exceed standards at points of compliance.

/)

Giround water piung;:s that can be shown to be stationary and do not thiefefore
present #7isk o sutfaoe water, regardless of their contatminant levels; wﬂimﬁ
require remediation or Toanagement. They wifl require continued yuoniforing
fo demonstrate th&y remain stationary.

34  Ground Water Monitoring Network

A

B.

The ground water momitoring network will continue to operate as recently modified
unless subsequent changes are agreed to by all parties

Al parties will receive per gmdw ground water monitoring reports, which will include
all data produced during the period and hgiﬂtght any exceedances-of the grovind
water standards plus any szgmﬁc&m changes in hydrologic conditions,

Tier III wells

Tier III wells have been selected from the current monitoring network where
practical and new wells have been proposed where apparent gaps exist
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2 Tier III wells are currently uncontaminated In general, Tier III wells are
located between the downgradient edge of each plume and the surface water
towards which the plume 1s most directly migrating

3 Tier III wells were not chosen with regard to the location of surface water
ponts of compliance

4 If additional plume information dictates, new or alternate wells may need to
be chosen

5 The designated wells can be found 1n Table 3»2

D All ground water plumes that exceed the ground water standards must continue to be
monitored

B. All gronnd, water xemedmsa an&ﬁsame xcsagvmme&xesg will ;require oumi

""> <,<:‘-: e

ok Tereagl e oy ." _c'

perfg&gnance mammngg.y i g __ ﬁ%@;\m% 08 b gg%e i }h
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on acase-hy-sase basis? cumiEs;
Giound Water Clussifioations
A applytoptoond sater st RFET, 8

B, Bevause ﬂxeﬁowepmal V MW gronnd walgruse in all areas, COPHE would

support DOE a0d Kaiser Hilldn ’%that ﬁiéﬁomesmusean& agripalturaluse
classificationd be remo &yrm %y %}ug‘wﬁxa WQCL.
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SUBSURFACE SOIL (12/5/95)

Action levels for subsurface soil are protective of

A human exposure appropriate for uses described in the Conceptual Vision document,

B surface water standards via ground water transport, and

C ecological exposure appropnate for uses described in the Conceptual Vision
document

Action Levels
tier approach

A Tier I
1

B Tier I

1

The subsurface so1l action levels have been calculated using a two-

All subsurface soils capable of leaching volatile organic compounds to
groundwater at concentrations greater than or equal to 100 x /MCL] will
trigger subsurface soil source removals Thése dre fu-betatsomplished

so1l/water partitioning equation and a dilution factor from EPA’s Draft Soil
Screening Guidance, (1994) These derived values and the parameters used
to derive them are listed in Table __  The subsurface media characteristics
for these calculations are based on site-specific data or conservative values
where representative site values cannot be determined Where subsurface
characteristics 1n a particular area within RFETS differs significantly from
those chosen as representative of the entire site, those alternate values
should be used

No Tier I action levels have have been determined for non-volatile
contaminants due to their generally limited mobility 1n so1l

Human exposure to subsurface soil 1s envisioned only 1n the Industrial
Area (Area 1 of Conceptual Vision) Therefore, * Tier"H action levels
protective of human exposure are calculated on the basis of Construction
Worker exposure This includes dermal contact with and direct ingestion
of subsurface soils, inhalation of particulates and VOCs, and external
wradiation The attached Tables &1 fhifisrighi 3+% provide the equations st
parameters used fo zalcniate, the subsurface, ol -aotion “levels,[The
paramiter viduesiin tfzm tables wilt Be Sonsistent mfhﬁkz pravivsly
agreed-upon valugs in the /15735 vergion of the. mm&&mxﬁt@@lﬁg
Discussions o & few of these parameters we still ongoing Dbetween the isk
asses,fam@f ﬁmpartmx J Tatfe _ through . . present-the caloflated
action ieveis for this exposure scenario [T he
Construction Worker action levels must include quantitative inclusion of




dermal exposure |

2 Additional subsurface soil may need to be remediated or managed to
protect surface water quality via ground water transport or ecological
resources The amount of soil and the protective remediation levels or
management techniques will be determined on a case-by-case basis
[Subsurface soil presenting unacceptable ecological risks (HI > 1)
identified using the previously approved ecological risk assessment
methodology will be evaluated for remediation or management Where
remedial actions to protect ecologic resources can be implemented without
damaging other ecologic resources, remediation and/or management
actions will be implemented ]

4 3 Action Determinations

A

When contaminant levels 1n subsurface soil exceed m&hm‘ TigrTor T'&t i1 action
levels, or when an action 1s necessary to protect surface water or ecological
resources, a process to identify ,evaluate, and i‘gapimezﬁ efficient, cost-effective,
and feasible remediation or management actions will be triggered

Appropnate remedisl ar management actions will be determined through this
process on a case-by-case basis, and may include the removal, treatment, disposal,
or in-place stabilization of contaminated subsurface soils

These actions may be implemented by means of an accelerated action or addressed
as necessary 1n the ROD for the affected area

Single geographically 1solated data points of subsurface soil contamination above
the Tier 1 or Tier I action levels s+Fable—— will be evaluated for potential
source magnitude These single pomnts will not necessarily trigger a source
removal, retnedial, or managemert action, depending on the source evaluation
The need to excavate below the water table for source removal actions will be
determined on a case-by-case basis

Any accelerated actions will be taken 1n accordance with the Conceptual Vision
document and incorporated into the Environmental Priority List



5.0 SURFACE SOIL (12/5/95)

51 Surface so1l will be defined to be the upper six inches of so1l Action levels for surface
so1l are protective of

A
B
C

human exposure appropriate for uses specified in the Conceptual Vision document,
surface water quality via runoff, and

ecological exposure appropriate for uses specified in the Conceptual Vision
document

52  Action Levels The surface soil action levels are calculated on the basis of protection of
appropriate human exposure All surface soi1l contaminated at levels above the action
levels will be remediated or managed 1n such a way as to mitigate the unacceptable
human exposure

A

Human Exposure - The attached Tables 5»3 ﬂmmgh 52 prov1de the equations aict

parameters used i, calof ﬂlﬁ: o g Iwéis terwfmxm&he&z
able¥ will, &a*emﬁi.ﬁg gFe Pevii i 0 M\y{g xs xxw@e& in tke@f{g%

ﬂf :- 4% o -
are mﬁmgamgb \<:f A jék "“3 «v&&@gﬁi “&\ig 3}‘3} ?‘1‘ \s:::x 35\:-12"- i\r%\%\
presént the ﬁaicutated (}n eva}s ‘and-the-valuesderived for these exposure
scenarios

1 Industrial Area (Area 1 of Conceptual Vision) Action levels will be based
on Office Worker exposure This mcludes dermal contact with and direct
ingestion of surface soil, inhalation of particulates and VOCs, and external
irrachation  [The Office Worker action levels must include quantitative
inclusion of dermal exposure and indoor inhalation of VOCs |

2 Inner Buffer Zone (Area 2 of Conceptual Vision) Action levels will be
based on Open Space Recreationat User exposure This includes dermal
contact with, incidental ingestion of, and particulate inhalation of dust,
surface soil or dry sediment, and external irradiation [The Recreational
User action levels must include quantitative inclusion of dermal exposure |

Additional so1l may need to be remediated or managed to protect surface water
quality via runoff or ecological resources The amount of soil and the protective
remediation levels and/or management technique will be determined on a case-by-
case basis

53 Action Determinations

A

When contaminant levels 1n surface soil exceed action levels, or when an action
1s necessary to protect surface water or ecological resources, a process to 1dentify
and evaluate and implement efficient, cost-effective, and feasible remediation or
management actions will be triggered



Appropriate remedial or management actions will be determined through this
process on a case-by-case basis, and may include the removal, treatment, disposal,
or in-place stabilization of contaminated surface soils

These actions may be implemented by means of an accelerated action or addressed
as necessary in the ROD for the affected area

Any accelerated actions will be taken 1n accordance with the Conceptual Vision
document and incorporated into the Environmental Priority List



5.1

Table 4 Rocky Flats Site-Specific Exposure Factors for Setting Surface Soil Standards

Con“ﬂeuz Future On-Site Future On-Site Future Open

E R Office Worker Construction Space
xposure Routes Worker Recreational

Receptor

Soil/Sedament | RME Values

/Dust Always Used to

Ingestlon Calculate PRGs

Ingestion NA NA 100

Rate Child

(mg/day)

Ingestion 50 480 50

Rate Adult

(mg/day) =

Exposure 250 30 25

Frequency

(days/year)

Exposure 25 1 6/24

Duratiocn

child/adult

(years)

Body Weight 70 70 15/70

Child/Adult

(years)

Averaging 9125 365 2190/8760

Time noncarcinogens noncarcinogens noncarcinogens

Child/Adult 25550 25550 25550

(days) carcinogens carcinogens carcinogens
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Table § Rocky Flats Site-Specific Exposure Factors for Setting Surface Soil Standards

Complete Future On-Site Future On-Site Future Open

E R Office Worker Construction Space

Xposure Routes Worker Recreational

Receptor

Soil/Sediment RME Values

/Dust Always Used to

Inhalation Calculate PRGs

Inhalation 0 83 14 14

Rate (m’/day)

Respirable 0 46 0 46 0 46

Fraction

(PM,,) ’

Exposure Time 8 0 8 0 S0

{(hr/day)

Exposure 250 30 25

Frequency

(days/year)

Exposure 25 1 30

Duration

(years)

Body Weight 70 70 70

(kg)

Averaging 9125 365 10950

Time (days) noncarcinogens noncarcinogens noncarcinogens
25550 25550 25550
carcinogens carcinogens carcinogens




5.3

Table 4 Rocky Flats Site-Specific Exposure Factors for Setting Surface Soil Standards

Conuﬂe&: Future On-Site | Future On-Site Future Open Space
E Office Worker Construction Recreational
Xposure Worker Receptor

Routes

Soi1l/Sediment | RME Values

/Dust Dermal Always Used to

Contact Calculate PRGs

Exposed Skin 2100 4700 5300

surface (cm?)

Soil 10 10 10

Adherence

(mg/cm?) =

Skin (of] Cs Ccs

Absorption

Factor

Exposure 250 30 25

Frequency

(days/year)

ExXposure 25 1 30

Duration

{(years)

Body Weight 70 70 70

(kqg)

Averaging 9125 365 10950

Time (days) noncarcinogens | noncarcinogens noncarcinogens
25550 25550 25550
carcinogens carcinogens carcinogens
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Table & Rocky Flats Site-Specific Exposure Factors for Setting Surface Soil Standards

(years)

COmplete Future On- Future On-Site Future Open Space
E R Site Office | Construction Recreational
xposure Routes | yorker Worker Receptor
Soil/Sedaiment RME Values
/Subso1l Always Used
External to
Irradiation Calculate
PRGs
Gamma 0 3 03 02
Exposure Time
Factor (T.)
Gamma 08 10 10
Shielding ~
Factor (1-5S,)
Exposure 07 01 0 07
Frequency
Ratio
(unitless)
Exposure 25 1 30
Duration
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Table4 Rocky Flats Site-Specific Exposure Factors for Setting Surface Soil Standards

Cknnpkne Future On-Site Future On-Site Future Open Space
E Office Worker Construction Recreational
Xposure Worker Receptor
Routes
Groundwater | RME Values
/Subsoil Always Used to
voC Calculate PRGs
inhalation
Inhalation 0 83 NA NA
Rate
(m*/day)
Exposure 8 0 NA NA
Time =
{hr/day)
Exposure 250 NA NA
Frequency
(days/yr)
Exposure 25 NA NA
Duration
(years)
Body Weight | 70 NA NA
(kg)
Averaging 9125 NA NA
Time noncarcinogens
25550

carcinogens




BASIS FOR RADIATION DOSE BASED REMEDIATION

Remediation of radioactive materals in environmental media should be based on a radiation dose
standard, and not a risk based standard Ths 1s based on an analysis of the following standards
Also, these standards support the use of a 15 mullirem/year annual radiation dose Iimut for remediation
activities

DOE Order 5400.5

DOE Order 5400 5, "Radiation Protection of the Public and the Environment," states in Section
IV 4 a that guidelines for residual concentrations of radionuchdes shall be derived from the basic dose
limit of 100 mullirem/year by means of an environmental pathway analysis This 100 mullirem limit
apphes to all pathways of exposure, and the ALARA philosophy must be applied to this radiation
dose limt «

Proposed 10CFR834

Proposed 10CFR834, "Radiation Protection of the Public and the Environment," will replace DOE
Order 5400 5 Proposed 10CFR834 states 1n paragraph 834 302 that the authonzed limut of 100
mullirem will be used to denive concentrations of radioactive matenals 1n soil using approved models
This 100 millirem hmut applies to all pathways of exposure, and the ALARA philosophy must be
applied to this radiation dose limit as well

Proposed 40CFR196

On 10/21/93, the EPA proposed 40CFR196, "EPA Radiation Site Cleanup Regulation,” 1n
58FR54474 The EPA proposed an annual radiation dose limit of 15 mullirem Thus regulation also
states that the ALARA philosophy needs to be applied The summary section states "Although the
radiation cleanup standards proposed 1n today's rule apply specifically to federal facilities, they may
also apply to other CERCLA cleanup activities as 'Applicable or Relevant and Appropnate
Requirements' (ARARs) " It 1s also stated that this proposed standard was the result of a coordinated
effort between the EPA, the NRC, the DOE and the DOD The attached EPA presentation further
emphasizes the use of the 15 mullirem/year limit

Proposed NRC "Radiological Cnteria for Decommissioning"

On 8/22/94 , the Nuclear Regulatory Commussion proposed radiological criteria for decommussioning
mn 59FR43200 The NRC proposed an annual radiation dose limit of 15 millirem A safety margin
1s apphed to the 100 mullirem/year annual dose to arnive at the 15 millirem/year imut  This crnitena
document also states that ALARA philosophy needs to be applied

December 6, 1995



RADIATION DOSE BASED

SOIL ACTION LEVELS

SURFICIAL SOIL ACTION LEVELS

Radionuclide
15 Millirem 100 Milhirem
(pCi/gram) (pCv/gram)
OFFICE WORKER EXPOSURE SCENARIO
Amencium-241 1 42E+02 9 47E+02
Plutonium-239 1 64E+03 1 09E+04
OPEN SPACE EXPOSURE SCENARIO
Americium-241 1 43E+03 9 53E+03
Plutonium-239 1 61E+04 1 07E+05
RSKVOL XLS 12/5/95 4 06 PM DRAFT
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DOE/KAISER-HILL SURFACE WATER GOALS AND STANDARDS

General Assumptions

Change classification for all streams to Segment 1 work with local governments
Actual uses will dnve standards and goals
Regulations are flexible enough to accommodate this approach

Final vision I1s achieved when DOE activity at the site ceases

Active Phase
This 1s the time penod between now and achievement of the intenm state (ASAP) when
actve remediation and nsk reduction will be occurnng

Assumptions

Groundwater cleanup actions will not be directly linked to surface water standards or
goals We will use 100 x MCLs

Fishing will not be permitted — administrative controls are, and will continue to be, In
place dunng the interim phase which expressly excludes water supply plus fish
standards classification

Surface water will be managed under EPA junsdiction

Nitrates emanating from OU 4 are of lesser pnonty than VOC plumes impacting
surface water

Radionuclide Goals

Point of Evaluation 1s at the outfall of the terminal ponds

. Pond Discharge goals
A-4 03 pCiN
B-5 03pCi
C-2 05pCu

Note May consider seasonally standards higher in springtime/summer and
lower In fall/iwinter

Evaluation will be points located at existing gaging stations influent to the ponds
Exceedence of a 0 15 pCi/l 30-day average will tngger source evaluation and
potential mitigation actions

December 6 1995 1 8 40 am




The Temporary Treatment Facility (TTF) will treat relatively high concentrations of
hquid wastes (50,000-20,000 pCil) to a discharge value into the Sewage Treatment
Plant (STP) which may range from 150 pCi/l to 15 pCit These wastes will be
generated duning nsk reduction activities associated with liquid stabilization
subsequent tank and line nnsing Approximately 10 to 1 dilution I1s expected to occur
in the STP resulting in discharge values ranging from 15 pCi1to 1 5 pCil or less

The life-cycle cost of a TTF (capital and operations) which would achieve sewage
treatment plant discharges of 15 pCi/l 1s approximately $111M Treating to achieve
STP discharges below this value will result in a life-cycle cost of $170M

The point of discharge for the STP/TTF may be in or immediately below the pond
systems Pond discharge goals may be modified to accommodate radionuclides in

the STP and/or TTF

Non-Radionuclide Standards

Point of Compliance will be at the outfall of the terminal ponds

. Generally, existing modifications stand and must be consistent with stream
standards
. Segment 1 stream standards apply
Agnculture
Aquatic Life Warm 2

Recreation 2

Within the ponds and upstream in the main channel up to first influent gauging station
temporary modifications remain in place as a tngger for source evaluation and
mitigation, these may be expanded to address additional contaminants as
appropnate

At Indiana Street segment 1 standards will apply

Intenm and Walkaway

Intenm state 1s achievement of ASAP Walkaway 1s shutdown of ail DOE active
management of the site At this point in time the vision has been achieved

| Groundwater remediation will not impact surface water at the point of discharge, although

groundwater remediation operations will still be occurning

Radionuclide Goals

Point of Evaluation will be established at the outfall fo the terminal ponds with a 0 15
pCi/l goal

Evaluation points located at existing gauging stations influent to the ponds
exceedence of a 0 15 pCi/l 30-day average will trigger source evaluation and

December 6 1995 2 8 40 am




potential mitigation actions
. A 0 15 pCifl evaluation point will be established at Indiana Street
Non-Radionuclides Standards

. The following classifications would apply
Agriculture
Recreational 2
Water Supply
Aquatic Life Warm 2

. Given imited water resources at the site at intenm/walkaway state a water + fish use

for onsite waters is not anticipated

December 6 1995 3

8 40 am
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Table 2-1: Non-rad Standards for Segment 4 (Areas 3 & 4)

Parameter Standard Unus Rationale
INORGANICS
Ammonia, unionized none Standard for ammoma begins at Indiana
(Walnut Ck) Ave
Ammona, unionized 01 o mg/l Segment 4a specific
(Woman Ck)
Boron 075 mg/l Segment 4 specific
Chloride 250 mg/l Segment 4 specific
Chlorine 0011 mg/l Segment 4 specific
Cyanide 0 005 mg/l Segment 4 specific
Nitrite 05 mg/1 Segment 4 specific
Nitrate 10 mg/1 Segment 4 specific
Sulfate 250 mg/l Segment 4 spectfic
Sulfide 0 002 mg/1 Segment 4 specific
METALS*
Arsenuc, total recoverable 50 ug/l Segment 4 specific
Beryllium, dissolved 4 ug/1 Segment 4 specific
Cadmuum, dissolved 14 4 acute, 1 5 chromic ug/l Segment 4 specific - TVS
Chrome III,total recoverable 50 ug/l Segment 4 specific
Chrome VI, dissolved 16 acute, 11 chronmic ug/l Segment 4 specific - TVS
Copper, dissolved 24 1 acute, 15 8 chronic ug/l Segment 4 specific - TVS
Iron, total recoverable 1000 ug/l Segment 4 specific
Iron, dissolved 300 ug/l Segment 4 specific
Lead, dissolved 165 acute, 6 3 chronic ug/l Segment 4 specific - TVS
Manganese, total recoverable 1000 ug/l Segment 4 specific
Manganese, dissolved 50 ug/l Segment 4 specific
Mercury, total 001 ug/l Segment 4 specific
Nickel, dissolved 1191 acute, 123 chronic ug/l Segment 4 specific - TVS
Selenium, total recoverable 10 ug/l Segment 4 specific
Silver, dissolved 3 6 acute, 0 57 chromnc ug/l Segment 4 spectfic - TVS
Zinc, dissolved 156 acute, 141 chromic ug/l Segment 4 specific - TVS

* for metals based on TVS (Table Value Standard), a hardness value of 140 mg/l was used




Table 2-1 (cont'd): Non-rad Standards - Segment 4 (Areas 3 & 4)

ORGANICS
Acenaphthene 1700 acute, 520 chronic ug/l Basic Standards - Aquatic Life
Acenaphthylene (PAH) 0 0028 ug/l Basic Standards - Water + Fish, SSS
Acrolein 68 acute, 21 chromc ug/l Basic Standards - Aquatic Life
Acrylonatrile 0 058 ¢ ug/l Béxsw Standards - Water -+ Fish
Aldicard 10 ug/l Basic Standards - Water Supply
Aldrin 0 00013 ug/l Basic Standards - Water + Fish,SSS
Anthracene (PAH) 00028 ug/l Basic Standards - Water + Fish,SSS
Benzene 1 ug/l Basic Standards - Water + Fish
Benzidine 0 00012 ug/l Basic Standards - Water + Fish,SSS
Benzo(a)anthracene (PAH) 0 0028 ug/l Basic Standards - Water + Fish,SSS
Benzo(a)pyrene (PAH) 0 0028 ug/l Basic Standards - Water + Fish,SSS
Benzo(b)fluoranthene (PAH) 00028 ug/l Basic Standards - Water + Fish,SSS
Benzo(k)fluoranthene (PAH) 0 0028 ug/l Basic Standards - Water + Fish,SSS
Benzo(g,h,1)perylene (PAH) 0 0028 ug/l Basic Standards - Water + Fish,SSS
BHC Hexachlorocyclohexane 100 acute ug/l Basic Standards - Aquatc Life
Bromodichloromethane (HM) 03 ug/l Basic Standards - Water + Fish,SSS
Bromoform (HM) 4 ug/l Basic Standards - Water + Fish,SSS
Butyl benzyl phthalate 3000 ug/l Basic Standards - Water + Fish
Carbofuran 36 ug/l Basic Standards - Water Supply
Carbon tetrachloride 025 ug/l Basic Standards - Water + Fish
Chlordane 0 00058 ug/l Basic Standards - Water + Fish,SSS
Chlorethyl ether (BIS-2) 003 ug/l Basic Standards - Water + Fish,SSS
Chloromethyl ether (BIS) 0 0000037 ug/l Site Specific Standard
Chlorobenzene 100 ug/l Basic Standards - Water + Fish
Chloroform (HM) 6 ug/l Basic Standards - Water + Fish,SSS
Chloroisopropyl ether (BIS-2) 1400 ug/l Basic Standards - Water + Fish
4-chloro-3-methyl phenol 30 acute ug/l Basic Standards - Aquatic Life
Chlorophenol 2 4380 acute, 2000 chronic ug/l Basic Standards - Aquatic Life, SSS
Chloropynifos 0 083 acute 0 041 chronic ug/l Basic Standards - Aquatic Life
Chrysene (PAH) 0 0028 ug/l Basic Standards - Water + Fish,SSS
DDD 0 00083 ug/l Basic Standards - Water + Fish

X555z Swte Specific S+andard




Parameter Standard Units Rationale

DDE 0 00059 ug/l Basic Standards - Water + Fish
DDT 0 00059 ug/l Basic Standards - Water + Fish, SSS
Demeton 0 I chromc ug/l Basic Standards - Aquatic Life, SSS
Dibenzo(a,h)anthracene (PAH) 0 0028 ug/l Basic Standards - Water + Fish, SSS
Dibromochloromethane (HM) 6 R ug/l Basic Standards - Water + Fish,SSS
Dichlorobenzene 1,2 620 ug/l Basic Standards - Water + Fish
Dichlorobenzene 1,3 400 ug/l Basic Standards - Water + Fish
Dichlorobenzene 1,4 75 ug/l Basic Standards - Water + Fish
Dichlorobenzidine 0039 ug/l b Basic Standards - Water + Fish, SSS
Dichloroethane 1,2 04 ug/l Basic Standards - Water + Fish
Dichloroethylene 1,1 0 057 ug/l Basic Standards - Water + Fish
Dichloroethylene 1,2 cis 003 ug/l Basic Standards - Water + Fish
Dichloroethylene 1,2 trans 100 ug/l Basic Standards - Water Supply
Dichlorophenol 2,4 21 ug/l Basic Standards - Water + Fish
Dichlorophenoxyacetic acid 70 ug/l Basic Standards - Water Supply, SSS
Dichloropropane 1,2 056 ug/l Basic Standards - Water + Fish
Dichloropropylene 1,3 10 ug/l Basic Standards - Water + Fish
Dieldrin 000014 ug/l Basic Standards - Water + Fish, SSS
Diethyl phthalate 23000 ug/l Basic Standards - Water + Fish
Dimethylphenol 2,4 2120 acute ug/l Basic Standards - Aquatic Life
Dimethyl phthalate 313000 ug/l Basic Standards - Water + Fish
Di-n-butyl phthalate 2700 ug/l Basic Standards - Water + Fish
Dinitrophenol 2,4 14 ug/l Basic Standards - Water + Fish
Dimitro-o-cresol 4,6 13 ug/l Basic Standards - Water + Fish
Dmutrotoluene 2,4 011 ug/l Basic Standards - Water + Fish
Dinitrotoluene 2,6 330 acute, 230 chronic ug/l Basic Standards - Aquatic Life
Dioxin 1 3x10% ug/l Basic Standards - Water + Fish, SSS
Diphenylhydrazine 1,2 004 ug/l Basic Standards - Water + Fish
Endosulfan 0 11 acute, 0 056 chromc ug/l Basic Standards - Aquatic Life, SSS
Endosulfan sulfate 093 ug/l Basic Standards - Water + Fish
Endrin 0 09 acute,0 0023 chronic ug/l Basic Standards - Aquatic Life, SSS
Endrin aldehyde 02 ug/l Basic Standards - Water + Fish
Parameter Standard Unuts Ranonale




Ethylbenzene 3100 ug/l Basic Standards - Water + Fish
Ethylhexyl phthalate (BIS2) 18 ug/l Basic Standards - Water + Fish
Fluoranthene (PAH) 42 ug/l Basic Standards - Water + Fish
Fluorene (PAH) 0 0028 ug/l Basic Standards - Water + Fish, SSS
Guthion 0 01 chronic ug/l Basic Standards - Aquatic Life, SSS
Heptachlor 0 00021 . ug/l Basic Standards - Water + Fish, SSS
Heptachlor epoxide 0 0001 ug/l Basic Standards - Water + Fish
Hexachlorobenzene 0 00072 ug/l Basic Standards - Water + Fish, SSS
Hexachlorobutadiene 045 ug/l Basic Standards - Water + Fish, SSS
Hexachlorocyclohexane, alpha 0 0039 ug/l Basic Standards - Aquatic Life, SSS
Hexachlorocyclohexane, beta 0014 ug/l Basic Standards - Water + Fish, SSS
Hexachlorocyclohexane,gamma 0019 ug Basic Standards - Water + Fish, SSS
Hexachlorocyclohexane, 0012 ug/l Basic Standards - Water + Fish, SSS
Technical

Hexachlorocyclopentadiene 7 acute, 5 chronic ug/l Basic Standards - Aquatic Life
Hexachloroethane 19 ug/l Basic Standards - Water + Fish, SSS
Ideno(1,2,3-cd)pyrene (PAH) 0 0028 ug/l Basic Standards - Water + Fish, SSS\
Isophorone 84 ug/l Basic Standards - Water + Fish
Malatiion 0 1 chromc ug/l Basic Standards - Aquauc Life, SSS
Methoxychlor 0 03 chronic ug/l Basic Standards - Aquatic Life, SSS
Methyl bromude (HM) 48 ug/l Basic Standards - Water + Fish, SSS
Methyl chlonde (HM) 57 ug/l Basic Standards - Water + Fish, SSS
Methylene chlonide (HM) 47 ugfl Basic Standards - Water + Fish, SSS
Mirex 0 001 chronic ug/l Basic Standards - Aquatc Life, SSS
Naphthalene (PAH) 00028 ug/l Basic Standards - Water + Fish, SSS
Nitrobenzene 35 ug/l Basic Standards - Water + Fish
Nitrosodibutylamune N 0 0064 ug/l Basic Standards - Water + Fish, SSS
Nitrosodiethylamine N 0 0008 ug/l Basic Standards - Water + Fish, SSS
Nitrosodimethylamine N 0 00069 ug/l Basic Standards - Water + Fish, SSS
Nitrosodiphenylamine N 4 ug/1 Basic Standards - Water + Fish, SSS
Nitrosopyrrolidine N 0016 ug/l Basic Standards - Water + Fish, SSS
N-Nitrosodi-n-propylamine 0 005 ug/l Basic Standards - Water + Fish
PCBs 0 000044 ug/l Basic Standards - Water + Fish, SSS
Parameter Standard Units Rationale




Pentachlorobenzene 6 ug/l Basic Standards - Water Supply
Pentachlorophenol 9 acute, 5 7 chromic ug/l Basic Standards - Aquauc Life
Phenanthrene (PAH) 0 0028 ug/l Basic Standards - Water + Fish, SSS
Phenol 10,220 acute, 2560 chromc | ug/l Basic Standards - Aquatic Life
Pyrene (PAH) 0 0028 ug/l Basic Standards - Water + Fish, SSS
Simazine 40 . ug/l Site Specific Standard
Tetrachlorobenzene 1,2,4-5 2 ug/l Basic Standards - Water Supply
Tetrachloroethane 1,1,2,2 017 ug/l Basic Standards - Water + Fish, SSS
Tetrachloroethylene 08 ug/l Basic Standards - Water + Fish, SSS
Toluene 1000 ug/l Basic Standards - Water + Fish
Toxaphene 0 0002 chromc ug/l Basic Standards - Aquatic Life, SSS
Trichloroehtane 1,1,1 200 ug/l Basic Standards - Water + Fish
Trichloroehtane 1,1,2 06 ug/l Basic Standards - Water + Fish, SSS
Trichloroehtylene 27 ug/l Basic Standards - Water + Fish
Trichlorophenol 2,4,6 2 ug/l Basic Standards - Water + Fish, SSS
Trichlorophenoxyproprionic acid | 50 ug/l Basic Standards - Water Supply
Vinyl chlonde 2 ug/l Basic Standards - Water + Fish




Table 2-2: Non-rad Standards for Segment S (Area 2)

Parameter Standard Unuts Ratonale
INORGANICS
Ammonia, umonized none
Boron 075 ) mg/1 Segment 5 specific - agriculture
Chlorine 0011 mg/l Segment 5 specific - aquatic life
Cyamde 0 005 mg/1 Segment 5 specific - aquatc hife
Nitrite maximum allowable mg/l to be protective of 0 5 at
concentration (MAC) termunal pond outfall
Nitrate MAC mg/l to be protective of 10 0 at
terminal pond outfall
Sulfide 0 002 mg/l Segment 5 specific
METALS*

Arsenic, total recoverable 50 ug/l Segment 5 specific
Beryllum, dissolved 4 ug/l Segment 5 specific
Cadmium, dissolved 14 4 acute, 1 5 chronic ug/l Segment 5 specific - TVS
Chrome IlI,total recoverable 50 ug/l Segment 5 specific
Chrome IV, dissolved 16 acute, 11 chromc ug/l Segment 5 specific - TVS
Copper,total recoverable 23 ug/l Segment 5 Temporary Modification
Iron, total recoverable 13200 ug/l Segment 5 Temporary Modification
Iron, dissolved 300 ug/l Segment 5 specific
Lead, total recoveraable 28 ug/l Segment 5 Temporary Modification
Manganese, total recoverable 1000 ug/l Segment 5 specific
Manganese, dissolved 560 ug/l Segment 5 Temporary Modification
Mercury, total 001 ug/l Segment 5 specific
Nickel, dissolved 1191 acute, 123 chronic ug/l Segment 5 specific - TVS
Selenium, total recoverable 10 ug/l Segment S specific
Silver, dissolved 3 6 acute, 0 57 chronic ug/l Segment 5 specific - TVS
Zinc, total recoverable 350 ug/l Segment 5 Temporary Modification

* for metals based on TVS (Table Value Standard), a hardness value of 140 mg/l was used




Table 2-2 (cont'd): Non-rad Standards - Segment 5 (Area 2 )

ORGANICS

Organucs for Segment 5 will be based on establishing a Maximum Allowable Concentraion (MAC) which will be
protective of the outfall to Segment 4 The most restrictive standard for Segment 4 will be used 1n a mass balance
calculation to determine the upstream, 1 ¢ Segment 5, MAC

Carbon tetrachloride 18 ug/l Stte specific temporary modification
Tetrachloroethane 1,1,2,2 76 ug/l Site specific temporary modification
Trichloroethylene 66 ug/l Site specific temporary modification
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December 6, 1995

K-H, RMRS, DOE RFFO
DRAFT GROUNDWATER PROPOSAL

The following proposal was derived from discussions at the action standards
working group meetings and the single text prepared by CDPHE Thus strategy 1s
imtended to prevent contamination of surface water As volatile organics are the
constituents m groundwater that can impact surface water, the action levels are
limited to these Action levels are proposed to protect surface water depending on
the contaminant concentrations and location within a plume Groundwater
standards will be the same as [MCLs]

Action levels will be protective of surface water uses and quality as well as
ecological resources As stated 1n the Conceptual Vision, domestic use of
groundwater will be prevented through mstitutional controls Since no other
human exposure to groundwater 1s foreseen, groundwater action levels are not
based upon human health protection

There will be a two phased approach to the application of standards and triggering
of actions dependent on contaminant concentrations, and locations within a
plume In addition, the current, agreed upon, groundwater monitoring network
will be fully utilized to determine the configuration of the contaminant plumes
and changes 1n hydrologic conditions The two phases are as follows

Phase 1 - Action levels of 100 X MCLs will trigger remediation or management
actions where appropriate

Phase 2 - Exceedances at Performance Monitoring wells located downgradient of
plumes will trigger a different sequence of actions mncluding evaluation and
remediation where appropriate

Phase 1 Concentrations above 100 X MCLs

Where these action levels are exceeded 1 wells, this will define the high

contaminant concentration source areas for plumes Actions triggered when these

levels are exceeded will be to conduct an evaluation to determine if remedial or

management action 18 necessary to prevent groundwater from reaching surface

water This evaluation will determine 1f an action 1s necessary by ascertaining 1f

- a pathway evaluation indicates that surface water will be impacted,

- an effective groundwater remediation 18 possible, and

- there 1s no decreasing trend 1n groundwater over two years after source removals
have occurred

If this evaluation windicates that an remedial action 1s required, then the type and
location of an effective, cost-efficient and feasible groundwater remedial actions
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will be delineated and implemented 1n accordance with the Environmental Priority
List  Plumes which do not exceed Phase 1 trigger levels may also be considered
as candidates for remediation 1f these pose a significant risk to surface water

Effective, cost-efficient and feasible groundwater remedial actions may be taken
at locations within the plume Factors contributing to taking action within plumes
includes technical impracticability at the plume edge, topographic or ecological
problems at the plume edge All parties recognize that this situation may result in
a portion of a plume not being remediated or managed This plume may result 1n
surface water impacts for some time

When an upgradient action 1s taken which results 1n abandoning a portion of a
plume, DOE RFFO may request relief from groundwater and surface water
standards CDPHE and EPA will evaluate the request and may grant temporary
relief or alternate concentration imits  Soil or subsurface soil removals will not
be considered as the sole justification for alternate concentration limits

Groundwater plumes that are stationary and do not, therefore, present a risk to
surface water, regardless of their contaminant levels, will not require remediation
or management They will require continued monitoring to demonstrate that these
are remaining stationary

Phase 2 Performance Monitoring wells located downgradient of plumes will
trigger a different set of actions Where practical, these wells are located between
the downgradient edge of each plume and the surface water towards which the
plume 1s most directly migrating These wells have been chosen by all parties and
are currently uncontaminated A list of these wells 1s attached and mncludes a few
new wells If these new wells are shown to be contaminated, new locations for
uncontaminated wells will be selected downgradient of the plume boundary

If contaminants consistently exceed standards at these wells, additional evaluation
will be performed to determine 1f a remedial action 1s appropriate or required If
no mcrease 1 contamination 1s observed, and 1f the groundwater source 1s
removed, these plumes will be left to naturally attenuate

Groundwater Momitoring Network

The groundwater monitoring network will continue to operate as recently
modified, unless subsequent changes are agreed to by all parties Changes 1n
hydrologic conditions and exceedances of groundwater standards will be reported
quarterly and summarized annually to all parties During the quarterly
evaluations, 1f previously uncontaminated wells are shown to be contaminated, the
sampling frequency will be increased to monthly Three consecutive monthly
samples showing exceedances will trigger an evaluation to determine 1f a remedial
or management action 1s necessary Analyte suites, frequency and specific




monitoring locations will be evaluated annually to adjust to changing hydrologic
conditions including plume migration

Groundwater remedies and some so1l remedies will continue to be monitored
using the existing groundwater monitoring network Requirements for monitoring
will be decided on a case by case basis



